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DETAILED ACTION 

1. Claims 8-9, 14-16, and 21-37 have been considered. Claims 8, 14, 21, 28, 30-33, and 35- 
37 have been amended as per Applicant's request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Amendment as filed 19 August 2005. 

Examiner's Note 

3. The Examiner noticed that in the previous Office Action (Non-Final Rejection mailed 17 
May 2005 the concluding statement in the Election by Original Presentation states that "claims 
39-42 withdrawn from consideration as being directed to a non-elected invention." There is a 
typographical error present in this statement. It should read "claims 38-42 withdrawn from 
consideration as being directed to a non-elected invention." 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 8-9, 14-16, 21-24, 28-29, and 33-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lempel, U.S. Patent Number 5,978,909 (herein referred to as Lempel) in view 
of In re Larson, 340 F.2d 965, 968, 144 USPQ 347, 349 (CCPA 1965) (herein referred to as 
Larson). 

6. Referring to claim 8, Lempel has taught a method, comprising: 
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a. Speculatively allocating a first branch entry for a conditional branch in a 
speculative branch target buffer (SBTB) prior to execution of the conditional 
branch responsive to decoding the conditional branch and finding no branch entry 
in an architectural branch target buffer (ABTB) corresponding to the conditional 
branch (Lempel column 4, line 53 to column 3, line 23; column 5, line 59 to 
column 6, line 15; column 6, line 49 to column 7, line7; Figure 2); 

b. Speculatively allocating a second branch entry for the conditional branch in the 
SBTB responsive to a subsequent failed attempt to locate a branch entry in the 
ABTB corresponding to the conditional branch (Lempel column 4, line 53 to 
column 3, line 23; column 5, line 59 to column 6, line 15; column 6, line 49 to 
column 7, line7; Figure 2); 

c. Allocating a third branch entry for the conditional branch in the ABTB after 
retirement of the conditional branch (Lempel column 4, line 53 to column 3, line 
23; column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, line7; 
Figure 2); and 

d. Subsequently performing branch prediction for the conditional branch by 
determining a predicted target address branch based upon branch data associated 
with the second branch entry (Lempel column 4, line 53 to column 3, line 23; 
column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, line7; 
Figure 2). 

7. Lempel has not taught wherein the SBTB and the ABTB are included in a branch target 
buffer (BTB). However, Larson has taught that making elements integral is not patentable 
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subject matter. In this instance, the BTB of Lempel functions like the ABTB of the claim and 
merely making the SBTB and ABTB into one element called the BTB is not patentable subject 
matter. In other words, merely making two separate elements into one single element is not 
patentable and an obvious modification of the reference. The BTB of the claim is nothing more 
than a label for the one integrated SBTB and ABTB, and nothing in the claim suggests or 
distinguishes the single BTB that includes the SBTB and ABTB from a memory element that 
merely integrates the two buffers together. 

8. Referring to claim 9, Lempel has taught speculatively updating branch data associated 
with the first branch entry after said performing branch prediction for the conditional branch 
(Lempel column 4, line 53 to column 3, line 23; column 5, line 59 to column 6, line 15; column 
6, line 49 to column 7, line7; Figure 2). 

9. Referring to claim 14, Lempel has taught a machine-readable medium having stored 
thereon data representing sets of instructions, the sets of instructions which, when executed by a 
machine, cause the machine to: 

a. Speculatively allocate a first branch entry for a conditional branch in a speculative 
branch target buffer (SBTB) prior to execution of the conditional branch 
responsive to decoding the conditional branch and finding no branch entry in an 
architectural branch target buffer (ABTB) corresponding to the conditional branch 
(Lempel column 4, line 53 to column 3, line 23; column 5, line 59 to column 6, 
line 15; column 6, line 49 to column 7, line7; Figure 2); 

b. Speculatively allocate a second branch entry for the conditional branch in the 
SBTB responsive to a subsequent failed attempt to locate a branch entry in the 



Application/Control Number: 09/608,852 Page 5 

Art Unit: 2183 

ABTB corresponding to the conditional branch (Lempel column 4, line 53 to 
column 3, line 23; column 5, line 59 to column 6, line 15; column 6, line 49 to 
column 7, line7; Figure 2); 

c. Allocate a third branch entry for the conditional branch in the ABTB after 
retirement of the conditional branch (Lempel column 4, line 53 to column 3, line 
23; column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, line7; 
Figure 2); and 

d. Subsequently perform branch prediction for the conditional branch by 
determining a predicted target address branch based upon branch data associated 
with the second branch entry (Lempel column 4, line 53 to column 3, line 23; 
column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, line7; 
Figure 2). 

10. Lempel has not taught wherein the SBTB and the ABTB are included in a branch target 
buffer (BTB). However, Larson has taught that making elements integral is not patentable 
subject matter. In this instance, the BTB of Lempel functions like the ABTB of the claim and 
merely making the SBTB and ABTB into one element called the BTB is not patentable subject 
matter. In other words, merely making two separate elements into one single element is not 
patentable and an obvious modification of the reference. The BTB of the claim is nothing more 
than a label for the one integrated SBTB and ABTB, and nothing in the claim suggests or 
distinguishes the single BTB that includes the SBTB and ABTB from a memory element that 
merely integrates the two buffers together. 
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1 1 . Referring to claim 1 5, Lempel has taught wherein the sets of instructions which, when 
executed by the machine, further cause the machine to speculatively update branch data 
associated with the first branch entry after said performing branch prediction for the conditional 
branch (Lempel column 4, line 53 to column 3, line 23; column 5, line 59 to column 6, line 15; 
column 6, line 49 to column 7, line7; Figure 2). 

12. Referring to claim 21, Lempel has taught a processor, comprising: 

a. A fetch unit to speculatively retrieve instruction data for processing by an 
instruction pipeline (Lempel column 3, line 47 to column 4, line 8; column 4, 
lines 20-43; and Figure 1); and 

b. A branch prediction circuit, coupled to the fetch unit, to predict final target 
addresses for branch instructions contained within the instruction data (Lempel 
column 4, lines 9-43 and Figure 1), the branch prediction circuit including 

i. A speculative branch target buffer (SBTB) cache having a plurality of 
branch entries to maintain speculative branch data associated with in-flight 
branches, the speculative branch data including a speculative history of 
taken/not-taken outcomes associated with the in-flight branches (Lempel 
column 4, line 53 to column 3, line 23; column 5, line 59 to column 6, line 
15; column 6, line 49 to column 7, line7; Figure 2), and 

ii. An architectural branch target buffer (ABTB) cache, coupled to the SBTB 
cache, the ABTB having a plurality of branch entries to maintain 
architectural branch data including the actual taken/not-taken outcomes 
associated with retired conditional branches (Lempel column 4, line 53 to 
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column 3, line 23; column 5, line 59 to column 6, line 15; column 6, line 
49 to column 7, line7; Figure 2). 

13. Lempel has not taught a branch target buffer (BTB), the BTB having a SBTB and an 
ABTB. However, Larson has taught that making elements integral is not patentable subject 
matter. In this instance, the BTB of Lempel functions like the ABTB of the claim and merely 
making the SBTB and ABTB into one element called the BTB is not patentable subject matter. 
In other words, merely making two separate elements into one single element is not patentable 
and an obvious modification of the reference. The BTB of the claim is nothing more than a label 
for the one integrated SBTB and ABTB, and nothing in the claim suggests or distinguishes the 
single BTB that includes the SBTB and ABTB from a memory element that merely integrates 
the two buffers together. 

14. Referring to claim 22, Lempel has taught wherein the SBTB cache comprises a FIFO 
having entries corresponding to each of a plurality of pipeline stages of the instruction pipeline 
(Lempel column 4, line 53 to column 3, line 23; column 5, line 15 to column 6, line 15; column 
6, line 49 to column 7, line7; Figure 2). 

15. Referring to claim 23, Lempel has taught wherein the branch data includes a speculative 
history field representing the speculative taken or not-taken history of the branch for a 
predetermined window of executions of the branch, and wherein said speculatively updating 
branch data comprises updating the speculative history field to reflect the taken or not-taken 
status of its most recent execution (Lempel column 5, line 15 to column 6, line 15 and Figure 3). 

16. Referring to claim 24, Lempel has taught wherein the branch data includes a speculative 
history field representing the speculative taken or not-taken history of the branch for a 
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predetermined window of executions of the branch, and wherein said speculatively updating 
branch data comprises updating the speculative history field to reflect the taken or not-taken 
status of its most recent execution (Lempel column 5, line 15 to column 6, line 15 and Figure 3). 
17. Referring to claim 28, a branch prediction circuit, comprising: 

a. A speculative branch target buffer (SBTB) cache having a plurality of branch 
entries to maintain speculative branch data associated with in-flight branches, the 
speculative branch data including a speculative history of taken/not-taken 
outcomes associated with the in-flight branches, wherein the SBTB cache 
includes a FIFO having entries corresponding to each of a plurality of pipeline 
stages of a processor instruction pipeline (Lempel column 4, line 53 to column 3, 
line 23; column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, 
line7; Figure 2); 

b. An architectural branch target buffer (ABTB) cache coupled to the SBTB cache, 
the ABTB cache having a plurality of branch entries to maintain architectural 
branch data including actual taken/not-taken outcomes associated with retired 
conditional branches (Lempel column 4, line 53 to column 3, line 23; column 5, 
line 59 to column 6, line 15; column 6, line 49 to column 7, line7; Figure 2); and 

c. A target address generator coupled to the SBTB cache and the ABTB cache, the 
target address generator to determine a predicted target address for a branch 
prediction based upon the speculative branch data and the architectural branch 
data (Lempel column 4, line 53 to column 3, line 23; column 5, line 59 to column 
6, line 15; column 6, line 49 to column 7, line7; Figure 2). 
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18. Lempel has not taught a branch target buffer (BTB), the BTB having a SBTB and an 
ABTB. However, Larson has taught that making elements integral is not patentable subject 
matter. In this instance, the BTB of Lempel functions like the ABTB of the claim and merely 
making the SBTB and ABTB into one element called the BTB is not patentable subject matter. 
In other words, merely making two separate elements into one single element is not patentable 
and an obvious modification of the reference. The BTB of the claim is nothing more than a label 
for the one integrated SBTB and ABTB, and nothing in the claim suggests or distinguishes the 
single BTB that includes the SBTB and ABTB from a memory element that merely integrates 
the two buffers together. 

19. Referring to claim 29, Lempel has taught a fetch unit to speculatively retrieve instruction 
data for processing by the processor instruction pipeline (Lempel column 3, line 47 to column 4, 
line 8; column 4, lines 20-43; and Figure 1). 

20. Referring to claim 33, Lempel has taught a method, comprising: 

a. Maintaining speculative branch data associated with in-flight branches using a 
speculative branch target buffer (SBTB) cache having a plurality of branch 
entries, the speculative branch data including a speculative history of taken/not- 
taken outcomes associated with the in-flight branches, wherein the SBTB cache 
includes a FIFO having entries corresponding to each of a plurality of pipeline 
stages of a processor instruction pipeline (Lempel column 4, line 53 to column 3, 
line 23; column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, 
line7; Figure 2); 
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b. Maintain architectural branch data using a plurality of branch entries of an 
architectural branch target buffer (ABTB) cache coupled to the SBTB cache, the 
architectural branch data including the actual taken/not-taken outcomes associated 
with retired conditional branches (Lempel column 4, line 53 to column 3, line 23; 
column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, line7; 
Figure 2); and 

c. Determine a predicted target address for a branch prediction based upon the 
speculative branch data and the architectural branch data, the determining of the 
predicted target address is performed using a target address generator coupled to 
the SBTB cache and the ABTB cache (Lempel column 4, line 53 to column 3, 
line 23; column 5, line 59 to column 6, line 15; column 6, line 49 to column 7, 
line7; Figure 2). 

21. Lempel has not taught wherein the SBTB and the ABTB are included in a branch target 
buffer (BTB). However, Larson has taught that making elements integral is not patentable 
subject matter. In this instance, the BTB of Lempel functions like the ABTB of the claim and 
merely making the SBTB and ABTB into one element called the BTB is not patentable subject 
matter. In other words, merely making two separate elements into one single element is not 
patentable and an obvious modification of the reference. The BTB of the claim is nothing more 
than a label for the one integrated SBTB and ABTB, and nothing in the claim suggests or 
distinguishes the single BTB that includes the SBTB and ABTB from a memory element that 
merely integrates the two buffers together. 
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22. Referring to claim 34, Lempel has taught a fetch unit to speculatively retrieve instruction 
data for processing by the processor instruction pipeline (Lempel column 3, line 47 to column 4, 
line 8; column 4, lines 20-43; and Figure 1). 

23. Claims 25-27, 30-32, and 35-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lempel, U.S. Patent Number 5,978,909 (herein referred to as Lempel) in view 
of In re Larson, 340 F.2d 965, 968, 144 USPQ 347, 349 (CCPA 1965) (herein referred to as 
Larson), as applied to claims 21, 28, and 33 above, in view of Applicant's admitted prior art in 
the Background of the Invention (herein referred to as Prior Art). Lempel has not taught: 

a. Wherein the SBTB is dual-ported (Applicant's claims 25, 30, and 35); 

b. Wherein the SBTB is single-ported (Applicant's claims 26, 3 1 and 36); and 

c. Wherein the ABTB is single-ported (Applicant's claims 27, 32, and 37). 

24. Prior Art has taught: 

a. Wherein the SBTB is dual-ported (Applicant's claims 25, 30, and 35) (Prior Art 
page 5, lines 1-5); 

b. Wherein the SBTB is single-ported (Applicant's claims 26, 3 1 and 36) (Prior Art 
page 5, lines 1-5); and 

c. Wherein the ABTB is single-ported (Applicant's claims 27, 32, and 37) (Prior Art 
page 5, lines 1-5). 

25. As stated in Prior Art and known to a person of ordinary skill in the art, the 
reading/writing ports allow the SBTB to be accessed by the various pipeline stages for 
information (Prior Art page 5, lines 1-5) and it is necessary for the information to be available to 
the rest of the device for it to function properly. A person of ordinary skill in the art would have 
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recognized that the read/write ports allows the information to be accessed by the various pipeline 
stages and the rest of the device. Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time this invention was made to incorporate the read/write ports of Prior Art 
in the device of Lempel to allow information to be accessed by the various pipeline stages and 
the rest of the device. 

Response to Arguments 

26. Applicant's arguments with respect to claims 8-9, 14-16, and 21-37 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

27. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

28. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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29. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J. Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5 :00pm. 

30. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

3 1 . Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



AJL 

Aimee J. Li 

27 October 2005 




